ASSENGER vehicles in the U.S. are responsible for nearly 70% of the nation's liquid fuel use, and 18% of greenhouse gas (GHG) emissions. These impact figures are increasing and motivate policy efforts to curb them, such as defining higher vehicle fuel economy standards.
RESEARCH OVERVIEW
The research applies a dynamic approach to LCA, in combination with MFA and scenario analysis. It explores (i) the degree of lightweighting that is likely to be employed in order to meet the Corporate Average Fuel Economy (CAFE) target of 35 miles per gallon (MPG) by year 2020; and (ii) given scenarios of evolving vehicle weight, size and material composition, the corresponding fuel use and life-cycle GHG emission reductions that can be achieved on the vehicle fleet level.
Spreadsheet-based models of the vehicle stock, automotive material use, and the corresponding life-cycle energy use over time, from 1980-2035, have been developed. Data from Argonne National Laboratory's GREET life-cycle inventory database and other sources are used to derive the corresponding life-cycle energy and GHG emissions of all U.S. passenger vehicles over this period.
ILLUSTRATIVE RESULTS
Annual fuel use by the vehicle fleet is one of the outputs of the model. Two scenarios are shown in Fig. 1 -one "conservative", and one more "optimistic", which has new vehicles meeting the CAFE target and then doubling their fuel economy by 2035. The degree of lightweighting in future vehicles necessary to meet the proposed fuel economy target, in combination with the use of advanced powertrains, is found to be in the order of 15-25%. Fig. 2 shows the corresponding fuel savings achieved by the fleet. Under the "optimistic" scenario, the cumulative fuel savings through 2035 is 3,400 billion liters.
Future work is committed to identifying factors in the material production and vehicle design stages that are most effective in or sensitive to reducing the overall energy and environmental impact of U.S. passenger vehicles. 
